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Amendment and Response Under 37 CJF.R, §1.116 - Expedited Examining Procedure Page 2 of 12 

Serial No.: 10/034,780 . 
Confirmation No.: 1212 

Filed; December 27, 2001 _ 

For: METHOD FOR MONITORING A MOVING OBJECT AND SYSTEM REGARDING SAME 

Amendments to the Claims 
This listing of claims replaces all prior versions, and listings, of claims in the aboveh 
identified application: 

I . (Currently Amended) A method for use in monitoring a search area, the method 
comprising: 

providing frames of image data representative of a search area, the image data 
comprising pixel value data for a plurality of pixels; 

providing a plurality of time varying Gaussian normal distributions for each pixel 
generated based on the pixel value data over a plurality of fra mes of the image data; 

providing at least one frame of update image data representative of the search area in an 
update cycle, the at least one frame of update image data comprising update pixel value data for 
each of the plurality of pixels; and 

attempting to match the update pixel value data for each pixel to each of all of the 
plurality of time varying distributions provided for the pixel , wherein attemp ting to match the 
update pixel value data for each pixel to each of all of the plurality of time varying distribution s. 
provided for the pixel comprises: 

creating a narrow distribution for the pixel based on the update pixel value data 

and a predetermined variance, the narrow distribu tion being narrow relative to the 

plurality of tim e varying distributions, 

computing a divergence measure between the narrow distribu tion created for the 

pixel and each of the plurality of time va rying distributions provided for the pixel 

resulting in a plurality of divergence measures corresponding to the plu ra l i ty of tim e 

varying distributions for the pixel. 

determining a minimum divergenc e measure of the plurality of divergence 

measures, and 

comparing the minimum divergence mea sure to a predetermined cutoffto 
determine if a match exists or does not exist; 

i 
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updating the plurality of time varying distributions for each pixel based on whether the 
update pixel value data matches one of the plurality of time varying distributions provided for 
the pixel; and 

ordering the updated plurality of time varying distributions for each pixel based on a 
probability of the time varying distributions thereof being representative of background or 
foreground information in the search area for use in determining whether the pixel is to be 
considered background or foreground information. 

2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) The method of claim 2 1, wherein updating the plurality of time 
varying distributions for each pixel comprises generating a pooled distribution based on the 
narrow distribution and a matched distribution if the narrow distribution matches one of the 
plurality of time varying distributions, and further wherein ordering the updated plurality of time 
varying distributions comprises determining if the pixel is representative of background or 
foreground information in the search area based on a position of the pooled distribution within 
the order of the updated plurality of time varying distributions. 

5. (Currently Amended) The method of claim 2 L wherein updating the plurality of time 
varying distributions for each pixel comprises replacing one of the plurality of time varying 
distributions with a new distribution if the narrow distribution does not match one of the 
plurality of time varying distributions, and further wherein ordering the updated plurality of time 
varying distributions comprises assuring that the new distribution is representative of foreground 
information in the search area. 



PAGE 4/13 * RCVD AT 5/15/2006 3:56:45 PM (Eastern Daylight Time] 1 SVR:U$PT0€FXRF-3I22 1 WflS:2738300 * CSID:6123051228 1 DURATION (mm-ss):04-16 



05/15/2006 14:54 FAX 6123051228 



MUETING RAASCH GEBHARDT 



©005 



Amendment and Response Under 37 CF.R- §1-116 - Expedited Examining Procedure Page 4 of 12 

Serial No,; 10/034,780 
ConflnnationNo.: 1212 
Filed: December 27, 2001 

Fon METHOD FOR MONITORING A MOVING OBJECT AND SYSTEM REGARDING SAME 

6. (Original) The method of claim 1 , wherein ordering the updated plurality of time varying 
distributions for each pixel is based on weights associated with the plurality of time varying 
distributions, 

7. (Original) The method of claim 1, wherein at least a portion of the foreground 
information corresponds to one or more moving objects, and further wherein the method 
comprises tracking the one or more moving objects in the search area to determine object paths 
for the one or more moving objects. 

8. (Original) The method of claim 7 7 wherein tracking the one or more moving objects in 
the search area comprises: 

calculating blobs based on pixels representative of foreground information; and 
filtering out blobs having less than a predetermined pixel area size. 

9. (Original) The method of claim 8, wherein the method further comprises grouping the 
blobs into object paths representative of one or more moving objects. 

10. (Original) The method of claim 9, wherein grouping the blobs into object paths 
comprises grouping the blobs into object paths using a multiple hypotheses tracking algorithm. 

1 1 . (Original) The method of claim 7, wherein the method further comprises: 

providing one or more defined normal and/or abnormal object path feature models based 
on one or more characteristics associated with normal or abnormal events; and 

comparing the one or more object paths to the one or more defined normal and/or 
abnormal object path feature models to determine whether the one or more object paths are 
normal or abnormal. 
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1 2. (Original) The method of claim 1 1 , wherein providing one or more defined nonnal and/or 
abnormal object path feature models comprises providing one or more defined threatening 
and/or non-threatening object path feature models based on one or more characteristics 
associated with threatening events; and 

wherein comparing the one or more object paths to the one or more defined normal 
and/or abnormal object path feature models comprises comparing at least the one or more object 
path, or data associated therewith, to the one or more defined threatening and/or non-threatening 
object path feature models to determine whether the one or more object paths appear to indicate 
that a threatening event is occurring. 

1 3 . (Original) The method of claim 1 , wherein the method further comprises positioning a 
plurality of imaging devices to cover an entire defined search area, wherein each field of view of 
each imaging device comprises a field of view portion which overlaps with at least one other 
field of view of another imaging device, wherein the field of view portion which overlaps is 
greater than about 25 percent device and less than about 85 percent of the field of view of the 
imaging device. 

1 4. (Currently Amended) A system for use in monitoring a search area, the system 
comprising: 

one or more imaging devices operable to provide frames of image data representative of 
the search area, the image data comprising pixel value data for a plurality of pixels, wherein the 
frames of image data comprise at least one frame of update image data representative of the 
search area in an update cycle, the at least one frame of update image data comprising update 
pixel value data for each of the plurality of pixels; and 

a computer apparatus operable to: 

generate a plurality of time varying Gaussian normal distributi ons for each pixel based on 
pixel value data provided over a plurality of fr ames of the image data; 

attempt to match the update pixel value data for each pixel to each of all of the plurality 
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of time varying Gaussian normal distributions provided for the pixel b^L 

creating a narrow distribution for the pixel based on the up date pixel value data 

and a predetermined variance, th e narrow distribution being narrow relative to thQ 

plurality of time varying distributions. 

computin g a divergence measure between the narrow distribution created for the 

pixel and each of the plurality of time var ying distributions provided for the pixel 

resulting in a plurality of divergence measures rmxpgpnnHinp to the plurality of time 

varying distributions for the pixels 

determining a minimum divergence measure of the p lurality of divergence 

measures, and 

comparing the minimum divergence measure to a predetermined cutoff to 
determine if a match exists or does not exist ; 

update the plurality of time varying distributions for each pixel based on whether the 
update pixel value data matches one of the plurality of time varying distributions provided for 
the pixel; and 

order the updated plurality of time varying distributions for each pixel based on a 
probability of the time varying distributions thereof being representative of background or 
foreground information in the search area for use in determining whether the pixel is to be 
considered background or foreground information. 

15. (Cancelled) 

16. (Cancelled) 

17. (Currently Amended) The system of claim -B 14> wherein the computer apparatus is 
further operable, with respect to each pixel, to: 

update the plurality of time varying distributions by generating a pooled distribution 
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based on the narrow distribution and a matched distribution if the narrow distribution matches 
one of the plurality of time varying distributions; and 

determine if the pixel is representative of background or foreground information in the 
search area based on position of the pooled distribution within the order of the updated plurality 
of time varying distributions. 

1 8. (Currently Amended) The system of claim *5 14, wherein the computer apparatus is 
further operable, with respect to each pixel, to: 

update the plurality of time varying distributions by replacing one of the plurality of time 
varying distributions with a new distribution if the narrow distribution does not match one of the 
plurality of time varying distributions; and 

assure that the new distribution is representative of foreground information in the search 

area. 

1 9. (Original) The system of claim 14, wherein the computer apparatus is further operable to 
order the updated plurality of time varying distributions for each pixel based on weights 
associated with the plurality of time varying distributions. 

20. (Original) The system of claim 14, wherein at least a portion of the foreground 
information corresponds to one or more moving objects, and further wherein the computer 
apparatus is operable to track the one or more moving objects in the search area to determine 
object paths for the one or more moving objects. 

21 . (Original) The system of claim 20, wherein the computer apparatus is further operable to: 
calculate blobs based on pixels representative of foreground information; and 

filter out blobs having less than a predetermined pixel area size. 
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22. (Original) The system of claim 2 1 , wherein the computer apparatus is further operable to 
group the blobs into object paths representative of one or more moving objects. 

23. (Original) The system of claim 22, wherein the computer apparatus is further operable to 
group the bJobs into object paths using a multiple hypotheses tracking algorithm. 

24. (Original) The system of claim 20, wherein the computer apparatus is further operable to: 
provide one or more defined normal andVor abnormal object path feature models based on 

one or more characteristics associated with normal or abnormal events; and 

compare the one or more object paths to the one or more defined normal and/or abnormal 
object path feature models to determine whether the one or more object paths are normal or 
abnormal. 

25. (Original) The system of claim 20, wherein the computer apparatus is further operable to: 
provide one or more defined threatening and/or non-threatening object path feature 

models based on one or more characteristics associated with threatening events; and 

compare at least the one or more object path, or data associated therewith, to the one or 
more defined threatening and/or non-threatening object path feature models to determine 
whether the one or more object paths appear to indicate that a threatening event is occurring. 

26. (Original) The system of claim 1 4, wherein the one or more imaging devices comprise a 
plurality of imaging devices positioned to cover an entire defined search area, wherein each field 
of view of each imaging device comprises a field of view portion which overlaps with at least 
one other field of view of another imaging device, wherein the field of view portion which 
overlaps is greater than about 25 percent and less than about 85 percent of the field of view of 
the imaging device. 
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